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Introduction
High quality and safe patient care can only be assured if physicians receive high-quality clinical teaching during their residency training [1] [2] [3] [4] . Residency training aims to educate physicians through acquiring necessary clinical skills, knowledge, and competencies and thus being able to provide evidence-based health care services [5] [6] [7] . Therefore, medical schools are increasingly focused on improving clinical teaching implementing competency-based learning, with subsequent assessment of the quality in residency training according to accreditation and quality assurance standards [8] [9] [10] . Ultimately, societies need to know how, where and by whom physicians were trained [4] .
Following the standards of medical training in Europe, the Lithuanian University of Health Sciences (LSMU) renewed its residency programs into competency-based medical education (CBME) curricula. These changes set new demands for residents' teachers and requirements for the assessment and assurance of quality. To guide the realization of CBME in practice, in 2015 we implemented the validated EFFECT questionnaire (Evaluation and Feedback For effective Clinical Teaching) together with the EFFECT-System (EFFECT-S) for quality assessment of clinical teaching in residency training in LSMU [11] [12] [13] .
To enable such assessments to be properly interpreted and used for the improvement of clinical teaching quality, it is essential to understand what might influence the outcomes of residents' evaluations and clinical teachers' selfevaluations [14] . Previous studies showed that resident evaluations of clinical teachers with the EFFECT questionnaire are influenced by teachers' gender, year of residency training and type of hospital. Taking into consideration the fact that the findings of the original study may not generalize beyond the Dutch healthcare and training system [15] , and following the characteristics of the residency studies organization model in Lithuania, we aimed to investigate the influence of characteristics of resident (year of training) and clinical teacher (gender, age, and type of academic position) on teaching quality, as well as the relation between clinical teachers' self-scores and residents' scores and to assess areas for teaching quality improvement.
2.
Materials and methods
Medical education in Lithuania
After a six-year undergraduate medical education program, graduates apply for residency study programs in one of 57 medical specialties (3-6 years). Two universities have a right to conduct residency study programs in Lithuania, i.e. Lithuanian University of Health Sciences and Vilnius University. During residency training, residents complete a theoretical course that is delivered by university lecturers and conduct clinical practice, being supervised by a clinical teacher in the University Hospital or in the residency bases, which are accredited by the university for the certain cycles of respective residency program. Residents are supervised by clinical teachers who can either have an academic position (professor, associate professor, lecturer or assistant) or non-academic position (i.e., non-academic teacher, who is a hospital employee having no employment contract with the University). CBME was implemented in 2013.
EFFECT evaluation system
The System for Evaluation and Feedback For Effective Clinical Teaching (EFFECT-S) contains 5 steps: (1) creating commitment in the department (2) filling out questionnaires (3) producing a feedback report (4) a dialog between a supervisor and two residents to discuss data, guided by a facilitator, and (5) a group discussion within the department about the overall teaching quality. The validated questionnaire EFFECT is based on theories of workplace learning and clinical teaching and incorporates CanMEDS (Canadian Medical Education directives for Specialists) competences [11] . The EFFECT contains 58 items grouped to 7 domains of clinical teaching: (1) role modeling, (2) task allocation, (3) planning, (4) feedback, (5) teaching methodology, (6) personal support, and (7) assessment [16] . The rolemodeling domain contains 4 subdomains such as clinical skills, CanMEDS competencies, academic research, and reflection, and the feedback domain contains 2 subdomains such as process and content. The items were scored on a six-point Likert scale (1, very poor; 2, poor; 3, intermediate; 4, satisfactory; 5, good; 6, excellent; and not (yet) able to evaluate). The option ''not (yet) able to evaluate'' was chosen (P < 0.05). No correlation observed between MOS of a particular teacher and MOS as rated by residents (ICC = 0.055, P = 0.399). The main areas for improvement were ''feedback'' and ''assessment''.
if a specific item did not (yet) occur during clinical teaching. Prior to analysis of study results, the Lithuanian version of the EFFECT questionnaire was validated [13] .
Participants
This study was carried out in 7 residency programs, which are conducted at LSMU Hospital Kauno Klinikos. Residents (n = 182) and their clinical teachers (n = 284) were invited by e-mail to fill out the online EFFECT questionnaire. Residents were asked to evaluate those supervisors, whom they have actually been working with during their residency studies. The residents could decide how many teachers they wanted to evaluate not necessarily filling out the questionnaire for every teacher they worked with. Data collection took place during 2015-2016 from the residency study programs of anesthesiology reanimathology, dermatovenerology, emergency medicine, cardiology, neurology, physical medicine and rehabilitation, obstetrics and gynecology.
Data analysis
Statistical analysis was conducted using ''IBM SPSS 20.0'' software. In descriptive statistics, means, standard deviations, and percentages were calculated. For the EFFECT scale and its domains, the mean overall score (MOS) and mean domains scores (MSS) were calculated, averaging scores of all items with responses except for ''not yet able to evaluate''. In order to see how residents' evaluations match with self-evaluations for every particular teacher, the intraclass correlation coefficient (ICC) was calculated. The overall comparisons of MOS and MSS across study groups (residents and teachers) and subgroups (by age, gender, year of training, academic position) were conducted using the Student t test and ANOVA for trend. The statistical significance was set at P < 0.05. In addition, the items were analyzed subtracting their mean score from the score of the respective (sub)domains. Negative values can be considered as indicating a potential for quality improvement, whereas positive values can be considered as a strong point. We considered a deviation of ≥0.20 as relevant. The study was approved by the Bioethics Centre of LSMU. The heads in charge of each residency program decided to take part in the study on a voluntary basis.
Results
A total of 333 questionnaires were filled out in order to assess 146 clinical teachers. As the evaluation was anonymous, we could not calculate the number of questionnaires filled out by each resident. We received 143 self-evaluations (42 males, 101 female). Of the 333 questionnaires, 36.9% were filled out by first-year; 24.3%, by second-year; 25.2%, by third-year; and 13.5%, by fourth-year residents. Table 2 . The MOS and MSS for the different covariates were generally high. The mean residents' scores for all domains except for ''planning'' and ''personal support'' were significantly higher than the mean supervisors' scores of the similar self-evaluated domains (P < 0.01).
Clinical teachers ''up to 40 years'' in all domains except for ''feedback content'' were rated higher than teachers aged 41 year or older (P < 0.01). No significant differences were found between similar age groups in teachers' self-evaluations.
Male teachers in the ''role modeling CanMEDS roles'', ''role modeling reflection'', ''task allocation'', ''planning'' and ''personal support'' (sub)domains were rated significantly higher than the female teachers (P < 0.05). MOS and MSS of clinical teachers did not differ by gender in self-evaluation.
Teachers who filled out the self-evaluation questionnaire were rated significantly higher by residents in the ''role modeling clinical skills'', ''role modeling CanMEDS'' and ''role modeling academic research'' subdomains than those who did not fill out self-evaluation (5.36 and 5.01, P < 0.05; 5.36 and 4.89, P < 0.05; 5.33 and 5.00, P < 0.05, respectively).
Except for ''feedback content'', residents' ratings by type of teachers' academic position differed significantly (P < 0.05, ANOVA for trend). MOS of residents' ratings were highest for associate professors and non-academic teachers (5.30 and 5.22), while lowest -for lecturers and assistants (4.83 and 4.84). Assistants and lecturers in all (sub)domains except for ''personal support'' and ''assessment'' were rated lower than teachers with other academic position.
Non-academic teachers in all domains were rated generally high: from 5.10 in ''feedback process'' to 5.53 in ''assessment''. In the ''role modeling academic research'' subdomain, the highest scores were given to professors, and the lowest, to assistants (5.63 and 4.94, respectively). Professors were rated lowest on the ''personal support'' and ''assessment'' domains (4.67 and 4.48, respectively).
We observed statistically significant differences in MSS of all (sub)domains except ''clinical skills'' by years of residents training (P < 0.05, ANOVA for trend). Generally, MSS values were high in the first year of training, decreased in the second year, especially in ''feedback process'', ''feedback content'', ''teaching methodology'' and ''assessment''. MSS increased again in the third year in the same (sub)domains of ''feedback process'', ''feedback content'' and ''assessment'', also in ''role modeling academic research''. A strong MSS decrease (by more than 0.5 point) was observed in the fourth year for all (sub) domains.
Clinical teachers together scored themselves significantly lower on most (sub)domains than residents. However, the individual MOS based on an individual clinical teacher's selfevaluation did not correlate with the resident's MOS of that individual teacher (ICC = 0.055, P = 0.399). Clinical teachers who received lower rates from resident(s) (MOS up to 4.3) tended to rate themselves higher, whereas teachers who received the highest scores (MOS from 5.5) rated themselves lower than residents. In Figure, the comparisons of the MOS between 83 individual clinical teachers' self-evaluations and the MOS of the residents' (one or several) evaluations of that particular teacher are presented.
In Table 3 the differences between the scores of (sub) domain items and the respective (sub)domain average score are presented: negative deviation of their scores indicating potential for quality improvement.
Negative resident item scores ≥0.20 compared to the mean score for the respective domain score (MSS) were seen in all domains except for the planning domain. According to the teachers' self-evaluation, the planning could be improved on all aspects, especially ''reserves time to supervise/counsel me'' (item 22) requires more attention.
The role modeling competence ''cooperating with colleagues'' should be improved (item 6). Based on the selfevaluation scores of the teachers, a potential for improvement would be role modeling ''organizing his or her own work adequately'' and ''handle complains and incidents'' (item 8 and 11). Teachers rated themselves relatively low for being a leading example of how a resident wants to perform as a specialist (item 15).
Negative values for the task allocation skills ''teaches me how organize and plan my work'' (item 20) and ''prevents me from having to perform too many tasks irrelevant to my learning'' (item 21) were observed by residents. Teachers also rated themselves low on teaching how to organize and plan work (item 20). Both residents (item 29) and especially teachers (items 28, 29) indicated that the quality of the provided feedback could be improved.
We found highly negative values by both residents and teachers for the teaching skills ''reviews the learning objectives'' (item 37). Teachers rated ''reviewing reports'' (item 40) lower, thus indicating the area of possible improvement as well.
Teachers and residents strongly agreed on teachers' improvement in personal support skills of ''helps and advises me on how to maintain a good work-home balance'' (item 50).
Finally, within the assessment domain, a big proportion of residents' and teachers indicated that they were not able to rate these items (more than 70% and 60%, respectively).
Discussion
Our results show that residents' evaluation of their clinical teachers were influenced by teachers' age, gender type of academic position, year of residency training and whether teachers filled out self-evaluation or not. Clinical teachers in all sub(domains) tended to evaluate themselves lower than residents did, whereas individual teachers, who received lower rates from residents tended to rate themselves higher. We indicated potential areas for teaching quality improvement.
In our study, younger clinical teachers received higher scores for their clinical teaching performance than the older teachers. Other studies also reported similar results [17] . In the clinical teaching setting, this could mean that younger teachers are more positive toward teaching residents compared to their older colleagues. Being recently residents themselves, younger teachers might be more compassionate toward younger colleagues assigning more time for teaching and being less hierarchical than older teachers. It was indicated by other authors that the chance of being rated as a better teacher increases with more time allocated on daily clinical teaching [17] . It needs to be explored why younger clinical teachers are rated higher by residents and what implications this could have for quality improvement of residency studies.
Male clinical teachers were evaluated higher than female teachers in all domains. The literature on gender-related teaching performance also indicates that male teachers are more likely to receive better scores for their teaching quality, whereas female teachers could be expected to do better in communicative areas [17, 18] . These results are different from the original studies in the Netherlands -female teachers received significantly higher scores than male ones almost in all domains [14] .
In our study, non-academic teachers were highly valued by residents, and in some EFFECT (sub)domains received the highest scores. Non-academic teachers are hospital employees having no work contract with the University, and often they do not identify themselves being formal clinical teachers. This situation was illustrated in their written comments:
''I cannot identify myself as a clinical teacher as no such official position exists, and only resident supervisors are present. I consider that while listening to me, gathering history, examining patients, etc. those residents, who are willing to learn, gain sufficient information from me. I cannot allocate more time to teaching as there is no such an official position.'' These results demonstrate that they are strongly valued by residents for their role in residency teaching. Therefore, it is very important to emphasize the significant contribution of non-academic teachers to clinical teaching. Also, their contribution to residency training needs to be discussed at an organizational level.
As we expected professors were excellent role models in academic research, while assistants received the lowest scores. In contrast, professors were rated lowest on ''personal support'' and ''assessment'' domains, although these are their specific tasks. It is difficult to speculate about the reasons of these findings; however, one of them might be the professors having too little time for these roles. Higher hierarchical gap between residents and professors should not be excluded as a possible reason as well. Assistants and lecturers were rated lower on more than a half of the EFFECT subscales. It might indicate that these teachers need to improve their teaching skills during additional training courses.
First-and third-year residents were more positive about their teachers than residents in the second and fourth year of training. In Lithuania, basically resident's status from junior resident to senior one changes in the third year, as an exception in 3-year duration residency programs status changes in the second year. Consequently, the degree of responsibility being assigned and trust level by their teacher increases a lot. This might result in residents' more satisfaction with ''real life'' situation finally starting to practice their skills and competencies. Residents in their fourth year of training were most critical about their teachers. One could speculate that residents in their last year feel more on the same level as their teachers, but they are still in a dependent hierarchical relation. Future research is needed to explain these differences.
Teachers who filled out self-evaluation questionnaires were rated significantly higher by residents in role modeling than those who did not fill out self-evaluation. One explanation could be that teachers who are willing to critically evaluate their own clinical teaching skills and for this purpose fill out their self-evaluation form are those teachers who are more aware of what residents learn from their behavior or role modeling and are more open for feedback. Subsequently, this can have a positive effect on the quality of their teaching [19] . At the other side of the scale, there are teachers who are not willing to reflect critically on their teaching behavior and their own role modeling behavior. In this light, it would be interesting to have further research on teachers' attitudes toward teaching, their openness to critical reflection and their feedback seeking or avoiding behavior, in relation to their teaching qualities.
The current clinical teaching in 7 residency programs is evaluated generally high. First, teachers need to improve their role modeling competences, mainly in the areas of collaboration, health advocacy and leadership and specific items of planning, teaching and personal support domains. Secondly, it is of high request to improve teachers' feedback skills in CBME, as the effective feedback promotes learning at all levels. Clinical teachers' skills in providing effective feedback can be improved through the implementation of faculty development programs and e-portfolio. Finally, university should focus on the assessment as it is the weakest part of current clinical teaching and needs to be improved urgently. It should be taken into consideration that assessment in CBME is a complex, frequent, and continuous process that requires formative and summative approaches [20] [21] [22] . The mastering of EPAs and milestones could aid at the development of CBME curricula [23] .
The strengths of our study include its multispecialty sample and sufficient number of evaluations to perform analysis. Additionally, we used a valid questionnaire that is strongly linked to the theory of workplace learning. As participation in the survey was voluntary, we did not aim at a representative sample for each residency program. Therefore, we could not compare MOS and MSS among programs. This can be considered as a limitation of our study. . The X-axis represents sequence of clinical teachers who filled out self-evaluation (n = 83), starting with the one who received the lowest MOS from residents. The Y-axis represents MOS which was calculated using scores of questionnaires that were filled out for that particular teacher. 
Future research has to focus on explaining and reducing the variation in teaching quality between different residency programs. Also, research should be conducted to examine changes of the quality of competency-based residency studies in Lithuania.
Implications for practice
For successful development of CBME programs in practice, it is essential that clinical supervisors have insight in their strengths and weaknesses of the teaching qualities that are essential for competency-based learning and teaching. The strategy of further effective CBME development at LSMU should be concentrated in the following directions:
-Regularly evaluation of quality of residency training, and formulating strong points and points for improvement concerning the teaching quality; -Training of clinical supervisors based on the assessed areas for improvement during quality evaluation within specific residency program; -Provision of adequate educational support for individual teachers, who might face problems in their new educational roles during implementation of CBME in practice; -Provision of organizational support for departments to implement competency-based education successfully; -Implementation and integration of e-portfolio into the residents' competence assessment system.
Conclusions
Resident evaluations of clinical teachers are influenced by teachers' age, gender, year of residency training, type of teachers' academic position and whether or not clinical teacher performed self-evaluation. The current clinical teaching was evaluated generally high; however, we indicated potential areas for teaching quality improvement. Furthermore, it was indicated, that residents and teachers' perception in most of strong and weak points toward good clinical teaching, differs. Seeking to make agreements to realize further changes, both residents and clinical teachers need to share their perception of clinical teaching quality in order to understand the meaning of differences in evaluations. 
